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Kouhei Murata 1} : Winter ecology of Pardosa pseudoannulata (Bosenberg et 
Strand) in the paddy field under the sustainable agriculture on Iriomote 
Island, Okinawa Prefecture 


Abstract A survey on the winter ecology of Pardosa pseudoannulata was made in 
the paddy field on Iriomote Island, Okinawa Prefecture in 1996 and 1997, in order to 
obtain basic knowledge of this spider and to use it as a useful natural control agent of 
paddy pests. The paddy field in which the present investigation was made had been 
maintained for the last 3 years under sustainable agriculture. The results obtained are 
summarized as follows: (1) Pardosa pseudoannulata overwintered in the paddy field at 
various stages, from young to adult, even bearing an egg-sac. They showed predation 
behavior even in mid-winter. 

(2) The population density of this spider in the paddy field during winter was estimated 
to be 1.0 per 1 m 2 using the Petersen Method. 

(3) It was revealed that an uncultivated paddy field offered a good overwintering habitat 
for many insects, especially Diptera, Hemiptera-Homoptera, Thysanoptera, and spiders. 
Paddy pests such as Nephotettix apicalis, N. virescens and N. cincticeps, as well as some 
species of spiders other than P. pseudoannulata were included. 

(4) One P. pseudoannulata spider was estimated to eat 5-6 individuals of Nephotettix 
apicalis a day on average in February. 

(5) This spider has two peaks in its daily activity, i.e., in the morning (08: 00-10: 00) and 
in the evening (17: 00-18: 00). It is suggested that this spider acts more vigorously in 
lower rather than in higher luminous intensity. 

(6) Trigonidium haani, Euparatettix insularis, Gryllidae spp., Blattellinae spp., 
Misumenops tricuspidatus , Collembolans (Onychiuridae spp.) and P. pseudoannulata 
were recorded as prey of P. pseudoannulata in winter. This spider ate Collembolans 
frequently in the evening near water when plant-hoppers were less abundant. 

(7) It is suggested that P. pseudoannulata as well as other predatory insects are impor¬ 
tant as the control agents of paddy plant-hoppers in winter. 
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Fig. 1. A map of the surveyed area in Amitori, Iriomote Island Okinawa Prefecture. 
Hatched area shows surveyed paddy field. 
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Tkffl liiLft (Fig. 1). 
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Fig. 2. A view of the surveyed area in February 1996. 



Fig. 3. A view of the surveyed area in February 1997. 
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spa : fffifi, 1996^2^ 24 Bfrh 2 ^ 28 0© 5 Blffl, 
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©xx-t? XXHS&IIJILA. *43, x-f-tfxxi< v=>a±#® 
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Table 1 fi, 1996 ift 1997 ^O>)Cffi0aiHfflfffl{«S[*^LTV^. 1996 ¥© 1 |Mg 
©HUK 0 T* S 2 g 25 0 tt, fflBCMLfc 100 {®f£© 5 % 29 fSf££ff Jg-f Slti* 
TS, 2 HSOlsIJR-Ctt, 2^ 24 BCHlft 22(1#:, 2 ^ 25 0C«|Rbfc 21 ®fr© 
calf 43 flf#, 3 @g©®lKT*(i, 2£ 24 0G«»Ufc 10®#, 2 £ 25 0G«»Ufc 12 
fi#, 2 £ 26 0 G*»Cfc 24{@#©Mf 46 1997 f£tt, /Nf§0®*£gtt 

* 1 [Hg^8f@#:t^*v^ 1996 

Petersen gC J: r? TUffi CfcTRfflftT®# tT© ^©©ft^lJfctt, 1996 ¥ 2 J3 
25 01i 345± 14, 2B 26 01i 227±11, 2^ 28 0tt 217± 11 Th^tz. 1997 ¥2/3 20 0 
tt 1,250± 18, m 21 01J 345 ± 14, 2 £ 22 0 tt 323±14 fc * 9 , 

1997 ^ 2 H 20 0£H£< b, M^fcfc*a©*fflrtG*mS¥^£&SBfiftt:fcJ: j e 1 M/ 
m 2 ir&ofc. #•#!# (1978) it, jStfflJIjie# It -S^JlBttMfflG# U 5 ^ S' a >4r * 

naae#*^, ^ao^t^s * 5 1 m/m 2 T$>&z. t, 

1±, 2.6H/m 2 G&& £ t ^fgCTl^S. TfcUffifc (£|I1S?£¥^&-3T©'S b iiV^, ffi 
1®«©«1 H G& 17- §#a©±J.&S fe iSftHSG33 U 5US b |WfffGfiji^ b it 
tasb^ofc. *a«-g-tf7KBa^ttt©^ 2 e©^,t^g^«^§-y:Tv^g 
H© 1 oCHf (1990) ttife®Wi(^$>lfT3b'9, #f®¥S£ fcCioT^Rfflft©? 
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Table 1. Release and capture record of Pardosa pseudoannulata in the paddy field in 1996 


and 1997. 





Date (recaptured) 




Date (released) 

1996 


1997 



24 Feb. 25 Feb. 

26 Feb. 

28 Feb. 19 Feb. 

20 Feb. 

21 Feb. 

22 Feb. 

1996 24 Feb. 

29 

22 

10 




25 Feb. 


21 

12 




26 Feb. 



24 




1997 19 Feb. 



— 

8 

11 

4 

20 Feb. 





18 

12 

21 Feb. 






15 

Total (marked) 

29 

43 

46 

8 

29 

31 

Total (non-marked) 

71 

57 

54 

92 

71 

69 

No. of spiders 

100 

100 

100 

100 

100 

100 

recaptured 







No. of spiders 

100 

100 

100 

100 

100 

100 

released 
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X ? C^;L5. 

mm6 ( 1974 ) **, 

fflEJ3ltSI**fflv^v-+^^K:J:SiHE*=‘^., mVMTb$m*UWL 7c)l§©# 
S&#»2gtt 12~14Xfcffilo**, ##7^^1)*'C« 34~35%tii< fc ?g C T V > §. *HS 
STfe, IPISil, n, WWmttE©*]^ 

4>£;&^7c7c*, ¥*£BSt3|Sa* 1996^(i33.3±4.04%, 1997 20.3± 10.78% t, jl|H 

?, ( 1974 ) <Dmm*ffl$m<D&W}#mmKTB:<%:-?-fctm*-z>tiz. ta, 1996 ^ 2 ^ 

28 t, 3 4{@fts 2[Hffi£o 

**38 12m'A±mm 3tt/cw^ 46 f mt^<,z <dmgih mi ^mm 

Th^tz. Ltztf-oX, B#S©'»Paffl©7Kffl*^if®-C'i > 

ffiB3*VtV:>-C&, ^a©7jcBap , 3^^©#K^tt^*^'(a 

2KB9F»3fcJ:D ; 'Biiiifl-i}lt5ffiASf*©*fi£ : 1997^© l$f£g**fmU3*tSffl0 2 
^Cjolj-S7KH|^*^|#?>tL/cll®ii©SjSa,Table2 C^tiO 7 g 887 f@$re<fco 
tz. Hit da S (i'^x g Diptera Tfo 0, '-k V => T ytj X A X g Hemiptera, 7f 
Tysanoptera (DM~C$> o tz. 7 vx g {7, 'tCDlXb A/ };4 ! i7 !) A pf Chironomidae © 1 3 
T&itz. ZMi, 1996 *£©)UJ ■)$!)&, ^ti* 61 *^-S 

tfcfiaT, xx U b^$.Z>tl6. SUlSCfev^T 

(1972) fcfl8f^S*©l§^^CM^-5W^ 

K J; 5 t, IBAO V 'ik(DPmm~Clt 'y V i/D a 37\M * if© 3 3 /nM S©{0#«#v:> <1 

^:ff^CfeXiTf#e.tL7:77^ AXg©«kA,i; fe an/MS 

-C*D, 4fJb ^WHSmirb, 

KSfH-tS t, *fflflC3 37MS©®#«Bff^ 
tl'Kt'£ £ t E&2> £ £7c, tKBBITJT'S^-UTV^/O • 3 

IR® -5 nx *3V~?'fu h^aM T'S> D, ■^lo'CXd’ 7 X 

X Vx'n 3 3/^-7 Nephotettix virescens (Distant), 7?7"o 3 3/-f-f Nephotettix cin- 
cticeps (Uhler) ©IIHT'^o 7c. 


Table 2. Overwintering insects collected in the paddy field 


under the sustainable cultivation on 22 February 1997. 


Order 


Paddy field 


Inside 

% 

Levee 

% 

Odonata 

1 

0.1 

0 

— 

Orthoptera 

5 

0.6 

25 

5.8 

Psocoptera 

0 

— 

1 

0.2 

Hemiptera 

234 

26.4 

191 

44.4 

Thysanoptera 

48 

5.4 

7 

1.6 

Coleoptera 

35 

3.9 

33 

7.7 

Diptera 

541 

61.0 

153 

35.6 

Hymenoptera 

23 

2.6 

20 

4.7 

Total 

887 


430 
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7 g 430fi#-C«d&)lia*^Ai/g, Aig, 377^ 
7g©JlBt ; 'S> D, 7 777g h*7:§ < t£frr>tz. 7 7 

ArgotsfcA,ir&, i£tt©7 • aa^MinD, ^keara 

HtOii^T^nX^yv^a 3 3/\M &-gkb%fr~itz. 

< eft^f-g Hymenoptera ©{|S|#:iStte:, Table 2 C7k7 bis V ^KB3F*3, 

ftipt feK^*<, bit^xtz 

$fc, Tfcara, feC7Nxg©f@ft:iS[*5#v^ 

fc It, *-57KligS*^^v^^C^V^TM^tt©±§tt^itC b-oX 

ItM^Xh*), b^Xhtii. 

TKfflrtfccfc^iiii^icjsws^^©®^: lSHftsSfHtfM© i997 ^2^csyfitfcx 

4 — t?77&C± SISST, Table3 Egx-filD 6 f4 

118{S#T*ofcJIfiatt:$#7:'&Sfc&a£T|Sl^T^&;7ofc7 777V^Jl© 1 

II Tetragnatha sp.X'fo-itz. L TliWflSlJ^T^ &©fg|#:£-||£©;fc§|£li 

t,i, 7 7 7' 7 77 7" 7 3r Tetragnatha javana (Thorell) X', 7 V * 7" 7 7 7 7 7 — 7 T: 


Table 3. Number of spiders collected in the paddy field on 22, February 


1997. 


Famhly and species 


Paddy field 


Inside 

% 

Levee 

% 

Linyphiidae 

sp. 1 

0 

— 

1 

1.8 

Araneidae 

Neoscona theisi 

23 

19.5 

24 

42.9 

Tetragnathidae 

Tetragnatha javana 

20 

16.9 

11 

19.6 

Tetragnatha mandibulata 

8 

6.8 

1 

1.8 

Tetragnatha nitens 

2 

1.7 

0 

— 

Tetragnatha sp. 

54 

45.8 

0 

— 

Leucauge blanda 

0 

— 

2 

3.6 

Leucauge sp. 

0 

— 

4 

7.1 

Agelenidae 

sp. 1 

1 

0.9 

0 

— 

Pisauridae 

sp. 1 

1 

0.9 

0 

— 

Lycosidae 

Pardosa pseudoannulata 

2 

1.7 

2 

3.6 

Thomisidae 

Misumenops tricuspidatus 

2 

1.7 

0 

— 

Runcinia albostriata 

1 

0.9 

9 

16.1 

Runcinia sp. 

4 

3.4 

0 

— 

Salticidae 

Evarcha sp. 

0 

— 

1 

1.8 

sp. 1 

0 

— 

1 

1.8 

Total 

118 


56 
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Neoscona theisi (Walckenaer), ip dc 7 7 i~ id X* 7 Tetragnatha mandibulata Walckeneaer 
Oitibofc. £#a, SSit^SbJcffl 

fcfcSRCfcOHfffl, 1995). 

Pa»3C*^-Cfe)aj0 5l5®, X *(DX>Z.\iJLtf§i.VfztyL 

MTU, T'y-fid X*^ fif©X 7#XJcHftC# < LTus z bt>mBT § . 

OV^’C'^'^XfT i/'d’if X'4r, ->nx V s X 'Runcina albostriata Bosenberg et Strand ©)IH 
T, xkfflfttag&^Tfc D, h D X^f^Salticidae^lhX 

^^Linyphiidae*H‘*Bara*>?>^?>tl.'rVi*V^^**|§e,tLfc. ## (ftffl, 1995) 

a, x* ^^mwAcD^mou^mmt z t 

#ti*yci@t£S.#u s«>c fci®ip©^cu&jrr s&ga** s 

£7c, XX-t°XXl£Tm-fc©aj*&©ite±#«£©X^C*fLT 
tt 1997 Office TP* U Table3^K7]cBap , 3i;ftff*^il-b tXX* 

■=£ Theridion adamsoni Berland, X X X" X Oxyopes sertatus L. Koch, 7 X n X"Xf4© 1 
fi Clubionidae sp., X^\X7\X h >J Marpissa elongata (Karsch) %%tz. L tz Xo T, 
X X -t? y t %M 9 & £ X tz mmA ©ftcPOT C *3 It S 3jt«£SW<H ©*ffl ft 

fc WTiB^fcffl^LfcX^a, ^tf-1114 15«h&ofc. 

Xpx-^'XvX'p 3 (1970) a, ^ft^Cfe' 

V>T X X7>3t'J X*45C77/D3 3/SM £{*tl|U flftgtjft£*£©M&*» &3F 

LT©|gft£fp« 

25 r 


20 

15 


10 

5 


0 1 3 5 12 20 40 

Number of leafhopper 

Fig. 4. Functional response of Pardosa pseudoannulata (adult female) to prey ( Ne- 
photettix apicalis) density. Each point represents the mean; vertical lines represent 
the ± standard error. 
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L, *X "/* 3* >; y*iAy 7/oa 3 /5# ©?cit1LTW#rC*£ fc|gLT 0 3. #• 
fll# (1978) a, <J ?*<DM'*W1EM$Cb 3 Z'*-! M&flCffltDM 

0lffiX7fjT©$cilfL 3^!)/^£#*3 U /<'f ^ M-^-L'TV^ L t 

CL, §LCSF*3H^^L, #JH^©XvX*n337Mc77-r& ; FXX>3;&y X*^e© 

fflffl<Dz KB3C#I/^L 3 3 7\M Kjbfbt, IBI-CTJ 

17S£J® C*feifiV^fr-Cffl^IgTJ^irafi^^JSLT:. ^RCiLfcglJI/? X ? y X 
RfSftt^Ba^ao^lSpCiiilLfcd*, S^KtSBLfc^rtOi&gtt, 0 ^ 35.0“C £ r 
±#t4-^, &M©:SME£tifiB 14.5°C rpfiTLfc. Fig. 4 c^-f fc 75 D , 1 0*7:0 
©ffi&»e*§*3a&££i;;fca*, fit&$ (JtMfc-MSM (7, H^SOlfJnt t b 
V'WJr-TZfflil&M.btit:. £7:, 77'y+3ty/te5Iffl7oX'7'7v7*n3 3 
1 0C:£T£Sr&L7:;&s, 5|H±07nx7'7?/D33/\M 
£T©f?&ffi£?g*^X ; e!&*tfJSLfc. L©Lt^L, jffi^SB©#® 

©tS7DXi>'7v/a33AM 5~6g^ 1 0CjfAt : '^ 5 L H«)fll 

#(1978)17, 5, 10, 15, 20, 25°C ®#SSt*$®© 6|pC7^Lt'yv^'nsayl-) £* 
f*ilL7:i§-£, *«©Jt:£[S#ffi®** 5.2°C T$> 5 L b , ICC M±tH7ffiM73^iS < 
^StfgLTV^L t*^L, :£*®IC75l7£04>0f®«, S^fSS&C+^-ca&ofcfc 
L©J;5*|g*^L, 

/M <DmMZffi±-f LT^a^'fSv^TV^ L btffofr-otz. 

0HW?t*!): Fig. 5 c^tSO, 1 0©d *HW, m 

ffh feC^ffrsst^L lOBttT't, 17B#^L 18 BtST© 2 E]*o7:. SfcfcSS&JHttlll 

24.5“C~25.0°C T, M& 3,000 lux MftT* 0 , L, 15,000 

lux JJUiC&S H^fct, ifl^Clfc^T* £ D S® L 7f 0.1 £7c, Fig. 5 © 

13B#CML7l-S tfc’D, B^fc^^gj&sffiTt-S 

Bfotfjl&fifc. l01uxJUTO®MST-PfeSS61-S fe©©, ffl^^SfTKl*LiiML 
tiftiwlz. SMCoviTtt, 20B#©BtM^TT^SS!lLTV^^@#^7^it^LMLI^ 
T, 22B#-T'17S»)LTV^f@#:l7^<ML^*^o7:. 

7kffl|T3ilgffC75l7£X^0S®17, 1 0g©JgSb©UlC*;fcS 8B#~11 HSCffifHE 
*fifc feBl?|WHi©±iJpMfRl^33L7:*L 2Hia0ga6©aiK:*fc5 17B$~18H#E17, ft 
ffC75l7SS»177jcBai^C7[:^T^SI|-C*-9 7:. L7U7, 2®WC77'/73^ 

y X^e©l?t%-s h t'A'y© iaa^^Tkfflftra, 77'/73^'j x’^lS^cfg® 

-r-5*s, L©B#K#Cl?t*?- h LA'>^'iL*v^ffT17 + X'y>3 ; e y ^©SS&a* 
^©$@©^#IC^0Ti7, (1973) 17, fmi7»W 

nac^L, sracjt^TfflAis®i±M^i-?)^©©^ 

PlfcW?7y7 • 3375# t*urv>4. L^L, 

^0^a©gK)17ffii;T'§*^o7:. Zti6<DZbfce>, #«17, 
ft0iW»«±ll*Ba©^»ifltWai3K:»v»t:^«a©T*ss«Mtt, TKBafT|-ei71tt^g|5©S!) 
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A 



Fig. 5. Activity of Pardosa pseudoannulata in the paddy field in 14 February 1998. 
A: Humidity, B: Temperature, C: Sunlight intensity, D: The number of individuals 
in the paddy field (—O—),and on the levee respectively. 


flgFTCHitU |Ji^©fiv®24.5' , C~25.0°C 

-c, 3,000lux M'kmm 
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Table 4. A list of prey insects eaten by Pardosa pseudoan- 
nulata in February 1998. 


Prey insects 

Stage 

Habitat 

Onychiuridae sp. 

Adult 

Levee, Inside 

Trigonidium haani 

Adult 

Levee 

Euparatettix insularis 

Adult 

Levee 

Gryllidae sp. 

Adult 

Levee 

Blattellinae sp. 

Adult, Nymph 

Levee 

Misumenops tricuspidatus 

Nymph 

Levee 

* Pardosa pseudoannulata 

Nymph 

Levee, Inside 


*cannibalism 



£3 Onychiuridae sp. 


Fig. 6. Predation of Pardosa pseudoannulata on the levee of paddy field in 12 Febru¬ 
ary 1998, according to Luminous intensity. 
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